Introduction
Somatic cell fusion and hybridization are valuable techniques for investigating mammalian genetics and cell biology. Heterokaryon s (fused cells containing different types of nuclei) have been used in studies of the cytoplasmic control of nuclear function (Harris et al. 1966; Ringertz 1974) , and hybrids (proliferating ceIIs containing genetic material from different cell types) have been used for many investigations of the control of gene expression (Davidson 1971) . Somatic cell genetic techniques, which rely on the correlation between the presence of parental genetic markers and particular chromosomes , have been used to assign many human genes to chromosomes (Baltimore Conference 1975) . Because these techniques take advantage of interspecific (rather than intraspecific) enzyme variation, the range of markers which may be mapped has been enormously increased. It is possible also to determine gene order by analysing hybrids carrying known chromosome rearrangemen ts (Ricciutti and Ruddle 1973) , and also by scoring the frequency of cotransfer of markers, known to be on the same chromosome, into hybrids between pre-irradiated human and unirradiated hamster cells (Goss and Harris 1975) . These techniques promise to be of great value for genetic studies of other mammals also [e.g. mouse (Minna et al. 1975) ], particularly for species in which few markers are available.
For many of these investigations, heterokaryons and hybrids between marsupial and eutherian cells would offer great advantages over combinations of eutherian ceIIs. Marsupials and eutherians are the two major extant groups of mammals, and since they may have evolved separately over at least 10 8 years (Air et al. 1971) , their cells may show many useful enzyme and chromosome differences which could be exploited for genetic analysis of human and also of ma~supial cells. There may also be differences in the operation of control systems (e.g. for DNA synthesis and for X chromosome inactivation) which could be investigated using these hybrids. Cooper (1974) has previously drawn attention to some advantages of marsupial cells for studies of somatic cell genetics and cell biology.
Despite these advantages, only one previous attempt to hybridize marsupial and eutherian cells has been reported. Jakob and Ruiz (1970) described a Chinese hamster x potoroo cell hybrid but, in the absence of chromosome banding and enzyme studies, positive identification was lacking. We have made many preliminary attempts to obtain viable eutherian x marsupial cell hybrids, using standard techniques which we have used routinely for production of many eutherian x eutherian cell hybrids (Graves 1975; Hope and Graves, unpublished data) , but until recently these attempts have been unsuccessful.
A number of technical difficulties have hampered progress: for example the poor cloning efficiency of diploid marsupial fibroblasts, low fusion frequencies, and our ignorance of the optimal conditions for heterokaryon formation, as well as difficulty in obtaining cells carrying selective markers. Some other possible problems may be growth inhibition and cell sorting in mixed cultures, inhibition of nuclear function in heterokaryons and the failure of these to form synkaryons (fused cells containing both sets of chromosomes in a single nucleus), or the rapid loss of one or other complete parental chromosome set from nascent hybrids.
Since these hybridizations seem to present special difficulties, we have undertaken a thorough study of the factors affecting the growth, fusion and hybridization of marsupial and eutherian cells. This paper describes the optimal conditions for growth of marsupial cells, and the growth characteristics of mixed cultures of marsupial and eutherian cells.
Materials and Methods

Parent Cells
Marsupial, human, and rodent cells used are listed in Table 1 .
Media
Eutherian cell lines were maintained in Dulbecco's modification of Eagle's medium (DME), Ham's FlO, or RPMI 1640 (obtained as powdered media from Gibco), supplemented with 5-10% bovine, or foetal calf serum. Marsupial established lines and diploid fibroblast lines were maintained in DME, Ham's FlO, or F12 (specially formulated by Gibco, with increased concentrations of amino acids and vitamins), with 10% foetal calf serum. Foetal calf serum was obtained from Gibco, Flow, and Commonwealth Serum Laboratories (CSL). All batches were pretested, and only those which supported good clonal growth of the marsupial established line PtK2 were used. Media contained 50 tlg/ml streptomycin and 60 tlg/ml penicillin, and for diploid marsupial lines, also 100 tlg/ml kanamycin. HAT medium (Littlefield 1964a) , for selection against cells deficient in hypoxanthine guanine phosphoribosyltr ansferase (HPR T) and against cells deficient in thymidine kinase (TK), contained 10-4 M hypoxanthine, 4 x 10-7 M or 10-6 M aminopterin and 1· 6 x 10-6 M thymidine.
Culture Methods
Cells were grown as monolayers in glass prescription bottles or plastic culture vessels (Falcon), at 34-36°C for marsupial cells, and 37°C for eutherian cells, in an atmosphere of 5-10% CO2 , Cells were subcultured by dissociating with 0·1 % trypsin-versene, counting (with a haemocytometer or Coulter electronic particle counter), and transferring a known inoculum (or a known proportion) to fresh vessels. Growth and serum tests were carried out in plastic culture flasks (Falcon), in 50-mm plastic tissue culture Petri dishes (Camelec), or in Lux or Linbro multiwell plates kept in a humidified CO2 incubator. Growth in mass culture was measured by taking the mean cell doubling time during the logarithmic growth phase, taken over a minimum of four separate trials, each trial being carried out in duplicate or triplicate. Clonal growth was assessed in two separate experiments each carried out in duplicate or triplicate. Cloning efficiency (number of colonies obtained per number of cells inoculated) was calculated and the mean taken. 
Graves (unpublished data)
A TK -, deficient in TK. HPR T-, deficient in HPR T. B Presumed HeLa contaminant (see Gartler 1968; Kennett et af. 1975) .
Since mycoplasma infection could affect the growth characteristics of cells, established lines were checked periodically for infection, using nutrient agar plates and mycoplasma broth (Gibco, CSL). Cells [in medium containing 10% dimethylsulphoxide (DMSO), or in foetal calf serum containing 5 % DMSO] could be stored frozen in heat-sealed plastic ampoules (Filtrona, Melbourne) in liquid nitrogen.
Cytological Techniques
For identification and counting of marsupial and eutherian cells or colonies attached to Petri dishes, the cells were washed in phosphate-buffered saline (PBS) and fixed in situ with 3: 1 (vjv) methanol-acetic acid. After 30 min, Petri dishes were washed with 70% ethanol and distilled water, stained with Harris alum haematoxylin for 30-60 min, rinsed in tap water, and mounted in immersion oil.
Radioisotope Labelling and Autoradiography
To assess the proportion of marsupial cells in mixed culture with HPRT -deficient or TK-deficient eutherian cells, cultures were labelled for 1 h with 10 tlCijml [G-3 Hjhypoxanthine (specific activity 1 ·0 Cijmmol, Radiochemical Centre, Amersham), or overnight with 0·1 tlCijml [methyPHjthymidine (specific activity 5·0 Cijmmol, Radiochemical Centre, Amersham). Since HPRT-deficient and TK-deficient cells are unable to incorporate [3Hjhypoxanthine and pHjthymidine respectively, only marsupial cells were labelled in such mixtures. To avoid metabolic cooperation (Blirk et al. 1968) resulting in incorporation by deficient cells, control and mixed cultures were dissociated and replated at low cell density (10 5 per Petri dish) and allowed sufficient time to attach, but not to divide before labelling. Cells were fixed in situ, then washed several times with 70 % ethanol and distilled water, dried, and covered with autoradiographic emulsion (Kodak NTB-2 or Ilford K-5). Autoradiographs were exposed in the dark at 4°C for 2-8 weeks, then developed with Kodak D 19b (10 min at O°C), fixed with Kodak Rapidfix for 15 s, washed, and stained with Harris alum haematoxylin.
Results
Mass Cultures of Marsupial Cells
Marsupial cells grew satisfactorily at 34 or 37°C in a variety of media, including Ham's F12 and FlO, DME, and RPMI 1640. Diploid fibroblasts and established Sminthopsis and Antechinus lines grew more rapidly at 35°C than at 37°C. For all marsupial cells, Ham's F12 consistently gave the most rapid growth in mass culture.
The growth characteristics of marsupial cells were strongly influenced by the type and concentration of serum in the culture medium. Decrease of the foetal calf serum concentration to 5 %, or replacement with 5-10% newborn calf serum or bovine serum, produced a decrease in growth rate of established marsupial lines, and a rapid degeneration of primary diploid lines (cf. hamster BIo and human EUE cells grew equally rapidly in 5-10% of any of these sera). Different batches of foetal calf serum also supported growth of marsupial cells to very different extents, and the results of many tests showed that batches of serum which supported satisfactory growth of even the most sensitive eutherian cells were not necessarily the most suitable for marsupial cells. Fig. 1 shows the growth curves of a marsupial line (Sc3F), compared with a sensitive mouse line (Na) in three different batches of foetal calf serum, which had been reported by the supplier to support mass growth of human established and primary diploid lines. Obviously, the sera differed greatly in quality, and were ranked differently for mouse and marsupial cells. Thus, commercial serum tests using human cells, and routine laboratory tests using mouse cells were of limited use for assessing the suitability of serum batches for use in marsupial cell culture.
Clonal Growth of Marsupial Cells
Clones could be obtained from cells of the established potoroo lines PtKI and PtK2, and also from Sminthopsis cells (Sc9, Sc3F), though at very low frequencies. Diploid fibroblasts from the macropodid species did not survive at low densities (less than 10 5 per Petri dish), and no colonies could be obtained under usual culture conditions.
The cloning efficiency of PtK2 cells proved to be the best indicator of optimal conditions for the growth of many other marsupial cells, and cloning tests were therefore performed to determine which media and which sera should be chosen. The media, ranked in order of decreasing efficiency in supporting PtK2 (and PtKI) clonal growth, were: Ham's F12; Ham's FlO; RPM I 1640 and DME; Eagle's MEM. (The rank order was the same in all trials, and for duplicates within trials.) In tests of serum type, the cloning efficiency of PtK2 cells was found to be much lower in medium containing bovine serum and newborn calf serum, than foetal calf serum. The cloning efficiency was improved by increasing the concentration of foetal calf serum in medium up to 30 %. Table 2 shows the cloning efficiency of PtK2 cells and, for comparison, of BIo cells in DME supplemented with these types and concentrations of serum, and Fig. 2 shows the relative numbers and sizes of colonies in these sera. Different batches of foetal calf serum also gave widely different cloning efficiencies (from less than 0·001 to 55 %), so that this strain could be used for pre-testing new batches of serum. Fig. 3 shows the marked variation in growth of 1000 PtK2 cells in three serum test batches (1, 2, and 3). Dialysis of foetal calf serum against PBS produced a drastic decrease in cloning efficiency when included in MEM, but not in Ham's FlO or in RPM I 1640. 
Life Span of Marsupial Cells
Cells derived from dasyurid species (Sminthopsis crassicaudata, many Antechinus species) grew vigorously, showed no signs of senescence after 150 cell doublings, and suffered minimal alteration to the karyotype. In contrast to these cells, diploid lines derived from ear tissue of macropodid species had a finite life span, and could rarely be carried beyond 45 cell doublings before the cells became very large and morphologically aberrant, and division ceased.
Mixed Cultures of Marsupial and Eutherian Cells
Results of some early experiments suggested that growth of one or both cell types was inhibited in a mixed culture. In these experiments, mixtures of human (EUE) and marsupial (Sc9) cells were found to increase in number more slowly than either cell type alone. It was also found that although clones of Sc9 cells could be obtained by plating low numbers of these cells onto a feeder layer of X-irradiated Sc9 cells, no clones were obtained using EUE feeder layers.
However, little evidence of growth inhibition has been obtained in further investigations of growth in mixed mass culture, nor from studies of the growth of low numbers of one cell type on feeder layers of the other. Equal numbers of Sminthopsis (Sc9) and human (EUE) cells were mixed thoroughly in suspension, and replicate cultures of the mixture were set up at 10 5 cells per Petri dish. Control cultures of Sc9 and EUE cells were also set up at this density. The increase in cell numbers in each of these cultures was followed by dissociating and counting the cells on three plates at daily intervals. Fig. 4a shows the growth curves obtained. The doubling time in the mixed cultures was intermediate between those in the two control cultures (31 h for Sc9, 49 h for EUE) as would be expected if the growth of the constituent cell types were independent.
However, when the total numbers of cells in mixed cultures were compared with the numbers expected on the hypothesis of independent growth (Fig. 4b) , it was found that from day 4, fewer cells were present than expected, and from day 9 there was little further increase in cell number, although the cultures were not yet confluent in some areas. For instance, by day 8 the numbers expected (calculated from the numbers in control cultures) were 1·4 X 10 6 Sc9 and 0·5 x 10 6 EUE, giving an expected total of 1·9 x 10 6 . The coincidence of the total number of cells observed and the expected number of Sc9 cells at day 8 suggested that growth of EUE cells had been completely inhibited, and that the mixed cultures consisted entirely of Sc9 cells by this time.
This possibility was tested by making direct counts, and estimates of the ratio of Sc9: EUE cells in mixed cultures fixed at day 8. Direct counts were made microscopically on mixed cultures fixed in situ. The two cell types could be relatively easily distinguished in non-confluent areas, by their size and intensity of nuclear staining (cf. Fig. 4 ), but they could not always be identified reliably in dense areas. It was found that the ratio of Sc9: EUE in non-confluent areas was 2·3: 1, in fairly good agreement with the ratio expected if growth were independent (2·8: 1, calculated by estimating numbers of Sc9 and EUE cells in mixed cultures from the numbers in control cultures, as 1 ·4 x 10 6 : 0·5 x 10 6 ).
Because of the difficulty of identifying cells in confluent areas, and uncertainty about whether the ratio in the non-confluent areas was representative of the ratio in the whole culture, the proportion of the two cell types was also determined by labelling control and mixed cultures with eH]hypoxanthine. In control cultures, all of Sc9, and none of the HPRT-deficient EUE cells were labelled. The ratio of labelled (Sc9) to unlabelled (EUE) nuclei in mixed cultures was found to be 3·2: 1.
Estimates of the proportion of Sc9 : EUE cells were also made by determining the ratio of Sc9: EUE mitotic cells in mixed cultures. There was no difficulty distinguishing Sc9 and EUE mitoses, because of the extreme differences between the Sminthopsis and the human karyotypes. The proportion of Sc9: EUE mitoses in predetermined areas of mixed cultures was found to be 100: 24 which, when corrected for the different control mitotic indices (0·8 and 0·5 % respectively), gave an estimate of 2·6: 1 for the ratio of the two cell types in the mixture. Clearly then, the mixture at day 8 still contained both cell types in approximately the proportions expected from their relative growth rates.
From these results we conclude that Sminthopsis and human cells grow virtually independently in mixed mass cultures until they reach near-confluency, when the growth of both is retarded to some extent. Some degree of cell sorting was commonly observed when mixtures of marsupial and eutherian cells were plated. Initially the distribution appeared to be random, but within 1 or 2 days it became obviously non-random, and cells were found to be clustered in homogeneous domains. This occurred even in the absence of cell multiplication during the lag period, or after a time in which only one or two cell divisions could have taken place. In the mixtures of Sc9 and EUE cells described above, clustering was already evident in cultures fixed after 24 h (Fig. 5a) , and became extreme after 8 days' growth, when very large areas of the plate were found to be occupied exclusively by one or other cell type (Fig. 5b) . Curiously, the centre of the plates appeared to be occupied only by densely packed Sminthopsis cells, and the periphery mostly by patches of human cells, with a zone between these which contained large patches of both types. In both the control cultures, cells were uniformly spread over the plate.
(ii) Clonal growth on heterologous feeder layers Further studies showed that growth of low numbers of one cell type was greatly enhanced by plating with an excess of the other. Low numbers of PtK2 (l00-1000) or Sc9 (l000-1O 000) cells were plated in HAT medium with and without 0·5 x 10 6 human, mouse or hamster, or 10 5 potoroo HAT-sensitive cells. The HAT-sensitive cells died after 2-3 weeks, leaving PtK2 or Sc9 colonies which were then stained with crystal violet and scored. The frequency and size of PtK2 and Sc9 colonies were Table 3a) .
The reciprocal experiments, to examine the effect of excess marsupial cells on the growth of low numbers of eutherian cells, were of similar design. Low numbers of wild type Chinese hamster cells (DON) were grown with and without 0·5 x 10 6 human, mouse, or hamster, or 10 5 potoroo HAT-sensitive cells, and their cloning efficiencies compared. Again, all HAT-sensitive cells exerted a significant feeder effect (Table 3b ). In other experiments, the HPRT-deficient HAT-sensitive human and mouse cells used above were cloned with and without 10 5 normal hamster or Sminthopsis cells, in medium containing 8-azaguanine at a concentration of 5 ftg/m!. Since the enzyme-deficient cells are unable to utilize exogenous purines, they are resistant to this drug, and were therefore able to survive and form colonies, whilst the normal cells died and detached after 2-3 weeks. Table 3c and Figs 6 and 7 show that the cloning efficiency of the resistant eutherian cells was significantly increased compared to controls by cultivation with excess eutherian or marsupial cells. Growth of diploid marsupial fibroblast cells was also enhanced by plating with an excess of eutherian cells. Since these cells were thought to be unable to form clones, the frequency of nuclei undergoing DNA synthesis was used to assess their growth rate. Marsupial fibroblasts (10 4 SG9 or ewe32) were plated with and without 10 5 TK-deficient eutherian cells (Bro or 3T3 TK -), and after 2 days the mixed cultures were labelled with [3H]thymidine (0·1 ftCi/ml overnight). Cells were fixed in situ and autoradiographed, and the frequency of labelled nuclei was compared in predetermined regions of plates containing single and mixed cultures. Since the TKdeficient cells were unable to utilize exogenous thymidine, replicating marsupial cells could be identified by their labelled nuclei; hence, the density of labelled nuclei reflected the growth rate of marsupial cells only. The data presented in Table 4 show that growth of SG9 and OK! fibroblasts was greatly enhanced by cultivation with excess eutherian cells. 
II
We therefore conclude that there is no inhibition, but instead a marked stimulation of growth of low numbers of marsupial cells in these mixed cultures. We have observed that cells from dasyurid species (Sminthopsis crassicaudata and several Antechinus species) grew rapidly, and apparently indefinitely in culture, and retained a diploid or near-diploid karyotype. Similar observations on the life span of dasyurid cells in culture have been made by Moore and Uren (1966) and Stanley et al. (1975) , but this property does not appear to be universal for all cells derived from dasyurids (Pye et al. 1977) . In contrast, diploid cells from macropodid species were found to have a finite life span, as has been observed by Stanley et al. (1975) , and no permanent cell strains have been derived from diploid macropodid cells in these studies, despite continued passaging of many diploid lines. Established lines, arising spontaneously by transformation-like events, have, however, been obtained by other workers from diploid macropodid cells-potoroo, Potorous tridaetylis (Walen and Brown 1962; Bick and Brown 1969) , and swamp wallaby, Maeropus bieolor (Uren et al.1966 )-and the strains have been of value for many diverse studies. It would be particularly advantageous for somatic cell genetic studies to derive established near-diploid cell lines from some of the macropodid interspecies hybrid animals (e.g. OK1, ewe32) and heterozygotes (e.g. SG9).
Discussion
It was found that mass cultures of marsupial established lines and primary diploid lines could be grown in any of the standard media, under usual culture conditions, except that a lower incubation temperature (34°C rather than 37°C) was found to be optimal. This difference in optimal temperature has not been reported previously, although Bick and Brown (1969) observed that stationary cultures of an established potoroo cell line could be maintained at 27°C for up to a year, and that these cells grew rapidly when the temperature was raised to 31°C. Marsupial cells grow most rapidly at 34°C and seem to be unusmllly tolerant of lower incubation temperatures. This finding is not unexpected, since marsupials generally have a body temperature 2-3°C lower than that of eutherians with comparable body size (Dawson and Hulbert 1970) .
We have found that most marsupial cells may be cloned under suitable conditions. Cloning efficiencies of the established potoroo lines were improved by using richer media, and it is interesting to note that this difference was especially marked when dialysed foetal calf serum was used. Presumably, this means that marsupial cells have a special requirement for a small-molecular-weight component, which is lacking in MEM, but included in RPM I 1640. It may be useful to identify this requirement in order to define a minimal medium for marsupial cells. The growth of small numbers of marsupial cells was found to be particularly sensitive to foetal calf serum, and we have repeatedly found it difficult to obtain a suitable batch. Cominerciai testing, and laboratory tests using eutherian cells are poor indicators of the suitability· of a serum batch for growing marsupil1-1 cells, so that it has been necessary to pre-test all batches, using the cloning efficiency of PtK2 to assess their quality, and to purchase and store large quantities of a suitable batch.
The cloning efficiencies of marsupial cells were found to be greatly increased by growth with a feeder layer. Moore and Uren (1966) have also reported that cells of an established Anteehinus swainsonii line may be cloned with high efficiency on feeder layers of X-irradiated cells of the same type, and Uren et al. (1966) found that cells of an established wallaby line had a much higher plating efficiency when feeder layers of X-irradiated marsupial cells (wallaby or phascogale) were used. In our experiments, enzyme-deficient cells, unable to survive in HAT medium, were used as feeder layers, and since the marsupial cells were cloned in HAT medium, no X-irradiation was necessary. This feeder layer technique has proved to be a particularly simple and useful method for obtaining clonal populations from marsupial cells. For instance, it has recently been possible to isolate large numbers of clones of diploid fibroblasts from a female grey kangaroo (SG9) heterozygous for an X-linked gene, and thus to demonstrate a new, partially active state of the kangaroo paternal X chromosome . Further details of this feeder layer technique will be reported elsewhere (Graves, unpublished data) .
One of the major aims of this study was to discover whether the growth of one or both cell types' was inhibited when marsupial and eutherian cells were cultured together. Bick and Brown (1969) studied mixed cultures which initially contained equal numbers of potoroo and HeLa cells. They observed that the potoroo cells were inhibited from spreading over the plate, and after a few subcultures, only HeLa cells were detected. The authors concluded that HeLa cells inhibited the growth of potoroo cells. However, it seems more likely that the faster-growing HeLa cells simply overgrew the density-inhibited potoroo cells, and it is not clear whether or not the growth of one or both cell types was actually inhibited. If inhibition were found to occur, this could provide an explanation for the difficulty we have experienced in obtaining marsupial x eutherian cell hybrids.
The two types of experiment performed in the present study (growth in mixed mass culture, and clonal growth on heterologous feeder layers) gave results which seemed at first sight to be contradictory. In mixed mass cultures there was a slight mutual inhibition of growth, which became very pronounced as the cultures neared confluency. However, feeder layer experiments showed that under the cloning conditions there was a great enhancement of growth. Cells of either marsupial or eutherian origin could act as feeder layers for marsupial cells, and Chinese hamster cells consistently gave the greatest feeder effect with all cells tested (marsupial and eutherian). The effect was reciprocal; marsupial cells could act as feeder layers to support the growth of small numbers of eutherian cells. Clearly then, the feeder cells contributed growth factors which were not species-specific, and not specific only to eutherian, or to marsupial cells. In none of these cloning experiments was there any evidence of growth inhibition.
Given that colony formation by human cells was stimulated by a feeder layer of Sminthopsis cells, and vice versa, it is difficult to account for the interactions of these same cells when grown in mixed mass culture. It is possible that the slight mutual inhibition of growth observed in non "confluent mixed cultures, and the more pronounced inhibition in dense' cultures may be associated with the non-random distribution of the two cell types on the surface of the Petri dish. It was observed that the distribution of human and Sminthopsis cells became non-random shortly after seeding mixtures of single cells, suggesting that these marsupial and eutherian cells undergo a sorting process which results from some cell recognition mechanism. This segregation into domains occupied by only one cell type became quite extreme as the cultures became denser, and it is possible that this distribution imposed constraints on cell spreading and movement which led to a decrease in overall proliferation. In similar experiments, using eutherian cells, Skehan and Friedman (1974) studied the growth and distribution of human fibroblasts and mouse A9 cells in mixed culture. They, too, observed that the cell types became segregated into local domains, which, although not necessarily confluent, were never invaded by cells of the other type. However, the growth kinetics of each cell type were found to be the same in pure and mixed culture, indicating that the segregation of these cells was not' accompanied by growth inhibition.
The result most relevant to our attempts to obtain marsupial x eutherian cell hybrids are those yielded by the feeder layer experiments, since the conditions under which newly formed hybrid cells must multiply to form a clone are identical to the conditions for cloning (i.e. a low number of cells growing in HAT medium on a non-confluent, non-growing layer of HAT-sensitive cells). The great enhancement of growth under these conditions leads us to expect that growth of hybrid cells would similarly be enhanced by the presence of the excess HAT-sensitive parent cells initially present in the hybridized culture.
We conclude that our difficulty in obtaining marsupial x eutherian cell hybrids is probably not the result of the inhibition of their growth by parent cells, but must be due to failure to complete one ofthe other steps necessary for the formation of hybrids : cell fusion, formation of functional heterokaryons, synkaryon formation, and survival and proliferation of the hybrid clone. We have investigated these other steps, and our results will be reported in subsequent papers of this series.
